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Relevant parts: 
[0002] 
[Prior Art] 

Conventionally, a flag synchronous system has been used as a transmission 
control procedure in the computer networks. This flag synchronous system 
corresponds to a synchronous system of a layer 1 in a high level data link control 
(HDLC) that is code-independent and capable of high efficiency transmission. 
[0003] 

In the transmission frame (information frame, monitoring frame, non-numbered 
frame and so on) of the flag synchronous system, an address field (A/for example, 8 
bits) and a control field (C/for example, 8 bits) are provided as well as head and tail flag 
sequence fields (FCS-F/for example, 8 bits), and an FCS field for inspecting an error is 
further provided before the tail. 
[0004] 

Through use of the FCS field, an FCS inspection processing part (an FCS 
check part) provided in an exchange or a subscriber device (for example, a computer) 
in an exchange network performs check for an error in a transmission frame. This 
implements a test whether the FCS inspection processing is normal or not, that is, a 
normal operation verification test of an inspection processing in the FCS inspection 
processing part (for example, examples of Japanese Patent Laid-Open Publication 
Nos. 252305/1997 and 261233/1997, Japanese Patent No. 2878914, and Japanese 
translation of PCT publication No. 500829/1998). 
[0005] 

FIG. 5 is a diagram for explaining the normal operation verification test of 
conventional FCS inspection processing (the FCS inspection processing part). In this 
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example, an exchange 50A and an exchange network computer 50B are connected to 
each other via a communication line 51 in a manner to be opposite each other. The 
exchange 50A and the exchange network computer 50B have the same configuration 
and have CPUs 53a and 53b, peripheral devices 54a and 54b/54c and 54d such as 
main memories, external memories, input/output devices and so on, communication 
control units 55a and 55b, and bus lines 56a and 56b, respectively. 
[0006] 

Further, a communication control unit 57 for the normal operation verification 
test on the FCS inspection processing, which connected to the bus line 56a, is 
provided in the exchange 50A, and a line tester 58 is connected to the communication 
control unit 57. 
[0007] 

In the normal operation verification test on the FCS inspection processing by 
this configuration, error data is inserted into the transmission frame from the line tester 
58 provided in the exchange 50Aon the side where the line test is implemented via the 
communication control unit 55, and transmitted. Depending on the detection state of 
the transmission data in the FCS inspection processing part (not shown) in the 
communication control unit 55a, the normal operation verification test therefor is 
performed. 
[0008] 

Further, the transmission data is transferred to the communication control unit 
55b of the exchange network computer 50B over the communication line 51 , and the 
normal operation verification test is performed depending on the detection state thereof. 
Note that as the normal operation verification test using the line tester 58, there is an 
example that the communication control unit 57 performs the normal operation 
verification test on the FCS inspection processing by the data turned back from the 
exchange network computer 50B. 
[0009] 

In such a normal operation verification test on the FCS inspection processing, 
a dedicated line tester 58 is required, and a continuous connection state needs to be 
established among the communication control unit 57, the communication control unit 
55a and the communication control unit 55b by the communication line 51 after the 
subscriber device (the exchange network computer 50B) is incorporated in the 
exchange 50A. Thus, after start of service of the subscriber device, the normal 
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operation verification test on the FCS inspection processing becomes impossible, so 
that when a failure occurs in the FCS inspection processing part in the communication 
control units 55a and 55b, the failure becomes prominent and error detection becomes 
impossible due to disorder (disturbance) of the line connection. 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To dispense with a line 
testing device exclusive for FCS check and to enable a 
normal operation confirmation test of FCS check during 
service in which a subscriber device is constantly stored. 



SOLUTION: The normal operation confirmation test of 
an FCS inspection processing (FCS inspection 
processing part) is performed based on generation or no 
generation of an FCS error due to coincidence or 
difference of the number of bits in a CRC polynomial 
between the CRC generation in the case of transmission 
and CRC inspection in the case of reception. Paths Pa, 
Pb capable of transmitting and receiving a transmission 
frame are set by connecting 16/32 bit CRC creating 
circuits 8a, 8b/9a, 9b and 16/32 bit CRC inspection circuits 33a, 33b/34a, 34b. The normal 
operation confirmation test of the FCS inspection processing is performed based on the 
generation or no generation of the FCS error when the CRC polynomials of 16 bit, 32 bit are 
coincident or different. 
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C ffcKUlB 8Xf4 3 2 b -y h C R CffJSHK 9 Wffi* * 
flj 0 mi & i t fz i 0 . 1 6 b 7 hX(4 3 2 b -y h c^)C 
RC#^Srffo« 

[0040] ^ffffli:^-l.»B3yba-Tl 
B^iifffiJP^g 5 b (4. 35jiffi 1 A^T^jlfillJPS 
W5c (Xi4. aft$ij»^a5a) ^A>c0f5Mr-T& 

5, 27, 28, 29, 3 OtiifC^UT/W*-^** 
^A°7WkT-TtZ^«§il. jgtz. %m±V7 93\ 
ayW?«y7r3 2tatrtiJ*$ii*. SHE 
bW?24#77 T'^tlibn ( 0 ) ^40S& 2 6 tz A 

[004 1 ] |S|lgffc:S/PSailllK25*^OT-T** 
16b*>yhCRC«aE0»3 3at/3 2t*7 hCRC«j 
S[slK3 4izA7J§tll>» 16t*7hCRC«Bt@B3 
3, 3 2t*7hCRC«BtEElBI34{i. ftLftlieb 
7 bCRC«BfcaiX3 2t*7 hCRC^SSrff 3. 
1 6t-yhCRC«aE@B3 32SlV3 2h*7 hCRC«J 
4@B3 4a>fctf>;h.<e*il 6b'7 hCRC*4r-^ft 
V 3 2 b 7 h C R C ffltr- 9 iMSkk 9 35 tz A 

[0042] IS*bl/TT35(4, ^fifflff^^'XT2 
1 frt><rtj)mmmz X r>X 1 6 b 7 b C RC«£0B3 
3 X(4 3 2 b 7 b C R C^IUB 3 4<7)ft-Mtmmi 

a ) aVjlft$IJ«a 5 b j6<. C R C£J^«?) b 7 
bic&fflStzfflg-t^ J: 1 tzlSSirf !» . 
[004 3] iCOlga. FCSX7-CDf£££*-tFC 
S^Sfe*T-T*>IS*b^TT3 5tzai^§ill»o f 
=5r*>^, P^4«2X#l>z:fctz^l,. glw^i 
(4\ jifiil^jMftCRCbb-TT 13k. gffWS* 

KKOC RC^^iM^ S^zSiRT-# S <t 5 ti^S . 
4tJ. *»<og(il(»*^iW»»2 2«l!i?ifr^ 

[ 0 0 4 4 ] fi!*. ^^OJ; -5 ^MftSW^S-C- 
{4. iMfl»OMfibb'?? 13k, «fliJ^IS*b^T 

t 3 5 mm ix^zztmi. htihtz^mtmt^. 
mmtcry 1 6 1* 7 b . 3 2 b 7 b coc r c^im^m 

R^k^v. ^C0FCSX7-*«-lt-rfZ. Fcsm 
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[0045] ZCOXdlZlT, ftfat&J&miA&V 

33ttH3ye J .-*iBfctsvvt, 3ifiB#ocRC^ 

»<0-SfcX{4ffl»fc: J: 4 F c sx?-<93&£Xli#&± 
^t, -?-<?) FC S«am<OjEftttft4IBi^ 

RC86£i:<9CRC£Jg5$tf)t*«y NR<0-BcXJ±fflittf> 

wjx9\ 2rv. zmmi' fx* 21 (&tmm 

[0046] &i5 s ^c7)CRC#JM^f'-y MR^-SC 

1 4 m *) &A,~cm fmv * 1 2 LTtr 
o£oi,zixi>&\ mt&mtm 2 2 tfgfumw 

[0 04 7] ZCDXol/ZMl &tM3fcm-$&m 1 A 

mfmm^yv*-? 1 B*wnrt-4aiistrfc, Mia 

(38**3 ytfa-* IB) *fSi^JR§UTV^ilffl4> 

^.mmt^z, mmi,zm%7i'-&imtfmm 

\zftbiih. 

[0 048] ^xd^Fcsm^mmcoiEms 
hy-txvT-mmizm&T-mmk 

Mz, n*r <y MW^ «v 7 P-A U V-M 

\zmh7V-imk, No. 7ftiiHff-tffl«fi^ 

i s d wi<wwm&*> i* >y h iejh^ 

gfi (PCM-MUX) &4ftCfcSffl3ilS. 
[0049] 

coy ? vmmimu^zmi f c saoE^aKiittr 

3Htii*fc:*fi*j ixwmztimmMMimcD®x\ m 
iRLtzmmt%m?b tv? bm^-^ximmti c 

RC£j£^JMfc: i I. C RC«arCWF C SX7-^ 

g-xiHffiSLizm^x f c s«aEMaojE«f»f^«g 



[0050] itfagft, fc s«aEJoa*ffl«ii!asfi» 
jwsjwchj** j o . let . jua^sh* jsisjk 

WLT^SSfflcpt-COFC SftSBtPI ( FC S^x -y ? 

-MmtimmizftM i j; a fc* * . 

[0ffl^*WJ3] 

[HI] *3feBHtf) 7 5 ^MS^s^fc It S F c s ft 

2«!yi«a§tti£&tf* <o a cnmmmm t & ft s 

[@2 ] Htt»JBfc:*o-r^M»l*ITFC S«4S<7) 

jEimimmmzft o *&><mm^7"n >v?mx 
hi. 

[@3 ] mmmmizh-yxmi-mmmmmmrnxF 

[04 ] HMM^$>^TW^I>aft$IJfP^PalTF 
§tit<0»j££ jj^n -y ? ST* 4 . 

[05 ] mmuz&tf t f c s«ac*piwjE«iM^is 
mmmmi-htzibcomxhi . 

1A 

IB 3$l«3f£a-:? 

2 HIHK 
3a, 3b CPU 
5a~5c MffSWHB 

8, 8a, 8b 1 6b"-/ hCRCflUSBH 

9 , 9 a , 9 b 3 2 £' ••/ h C R C ffr$mft 

10 iMff-bP?? 

13 jMffCRC-fel/?? 
1 2 jlftSWl/^^ 

14 iMfflW^ 

21 %mwwwsx? 

22 sii«m» 

33, 33a, 33b 1 6 t'y hCRCttSHIK 

34, 34a, 34b 3 2 t*y hCRCfcSHU 

3 5 M*-bl/^^ 
Pa, Pb A°X 
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[02] 



^1 



3a 



4a 



3a H 16t: ' y h CRCff^EI^*| -" 

33a H 16tf ' y cftc&3£iair| «- 



32 1fy hCRCjfejgEEia] 



./ 5a ; &®Mm®& 



h H 16 tfy hCRCfE)$IBl» | 

h/ ^ \ 33 h'y h crc^breib"| -- 



33b H 16 b ' y h CRC«iaEleia| 
Mh - \ 32 If y h CRC^SI3^] <- ■■ 
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• 5c (5a) : ilflfSMSg 
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32 h 
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mm 
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IM5] 



> 5 



MUM® 

mm 

7^ 



~J^_/ 54b 



53b y^ J CPU 



4 ^b j agg* *» 
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6« — « 

±0 



S/P 






S/P 














26 
















OlfeiiBB 






16 h: y h 

CRCfesSlalK 








34 












32 If -j. b 





S/P 


1, 





T 



F?-A(##) 5K014 AA01 AA05 BA06 EA02 EA07 

GAOO GA05 GA06 HAOO HA10 

5K019 AA08 AC09 BA01 BA61 BB59 

CA02 CC15 CD10 

5K030 GA14 HA09 HB12 HD01 JA10 

KX30 LA15 MA05 MB08 MC02 

5K035 AA03 BB04 CC08 DD01 EE07 

EE10 GG06 HH07 MM02 MM03 



